This research has a double aim. On the one hand, to introduce the International Insertion Quality (IIQ) construct. On the other hand, to present a classification of the European Union (EU-27) countries to establish which of them have a better IIQ. For this purpose, first, the IIQ construct is presented. Second, the evolution of the exports technological intensity degree of the EU-27 countries between the periods 2001-2003 and 2015-2017 is analyzed. Then, the evolution of the exports' diversification degree, both, by products and by destination markets in the same periods, is studied. This allows to observe in perspective the qualitative changes that have taken place between the two reference periods. In addition, a classification matrix of countries according to their quality of insertion in international trade is presented. The results allow arguing that Germany and France are the countries that have a higher IIQ. Also, there are nations that have a high technological content, but moderate markets diversification and/or products concentration; and other countries that have geographical and/or goods diversification, despite the fact that their exports contain a medium-low-level of technological intensity. This research allows concluding which EU-27 countries should work on their commercial policies to encourage the diversification of their exports and/or the development of products with greater technological content.
Introduction
Literature (Samen, 2010; ECLAC, 2001 ; Kaitila, 2017; Misztal, 2011; Martínez-Piva and Pérez, 2003) has shown that for a positive link to be established between trade and economic growth, it is not enough "simply" for national economies to broaden their integration into the international arena, but it is necessary to improve the quality of that integration. In this sense, a country that depends on income generated by exports to few markets or by a limited export basket is more vulnerable than another whose exports are more diversified (ECLAC, 2002; Bengi, 2016) , which causes that its integration quality is not stable (Kuwayama and Durán-Lima, 2003) .
Likewise, the literature (Martínez-Piva and Pérez, 2003; Ietto-Gillies, 2010) establishes that another criterion normally used to measure the quality of international insertion of a nation, is the technological content of exports. It can be argued that products with little dynamic consumption are not capable of generating sustainable economic growth (Kuwayama and Durán-Lima, 2003) , that helps governments to achieve several of their macroeconomic objectives, such as for example: income redistribution, the satisfactory balance of payments situation and employment (Samen, 2000; Misztal, 2011) .
Export diversification and export technological intensity has become a central issue inside the trade policies of several developed countries and especially most developing countries (Benti, 2016; Gokturk et al., 2013) . This emergence has caused that the study of this topic has recently attracted the attention of different researchers (Xuefeng and Yasar, 2016; Benti, 2016; Can and Gozgor, 2018) . Also, these studies have been carried out on the European Union countries (Misztal, 2011; Vahalík, 2015; Kaitila, 2017) . However, the study of this subject must be deepened in order to understand the reality of each of the EU-27 countries and not only study them as a whole. Likewise, although the literature has established some variables that could help to understand the International Insertion Quality of a country, there is no construct that measures it (Terán-Yépez and Guerrero-Mora, 2018).
It is for this reason that this work has a double objective. On the one hand, to present a first approximation to the International Insertion Quality theoretical construct. On the other hand, classify each of the European Union countries according to their IIQ. These will allow arguing which are the countries of the EU-27 that present a better quality of insertion in the international trade. But also which of them should work in their commercial policies, to stimulate the exporting diversification and/or the sophistication of their products. For this research and based on previous works presented by Kuwayama and Durán-Lima (2003) and Terán-Yépez and Guerrero-Mora, (2018) the IIQ construct is a mixture between: (1) the degree of diversification of export products, (2) the degree of diversification of exports by destination markets and (3) the degree of technological intensity of exports.
From now on, this paper is structured as follows. First, through a literature review it was analyzed the importance, the types and the measure of the export diversification by products and by destinations, as well as the degree of technological intensity of exports. Secondly, and after presenting the methodology, the IIQ construct is described. Third, the evolution of the degree of technological intensity of exports of the EU-27 countries is analized, as well as a study of the evolution of the degree of exports diversification. Fourth, as result a classification matrix of countries according to their international insertion quality is presented. Finally, this research presents certain conclusions and implications.
Literature Review: Export Diversification and Degree of Technological Intensity of Exports

Background
Export diversification has become one of the main trade objectives of both several developed countries and most developing nations (Benti, 2016; Gokturk et al., 2013) . This is because a group of countries, especially the least developed, depend on the export of a relatively small range of products, usually agricultural, or their exports are concentrated on a few markets (Kuwayama and Durán-Lima, 2003; Gokturk et al., 2013) . Prebisch (1950) also suggested that there is a long-term tendency for prices of primary commodities to decline in relation to those of manufactured products, which have greater technological intensity or sophistication. This causes that countries that depend on commodities or have a limited export basket face a constant instability of their exports (Rodrik, 2005) , which arises from inelastic and unstable world demand (Gobbée, 2008) .
Types of Diversification: Vertical vs. Horizontal
Over time, different researchers (Ali et al., 1991; Barthelemy and Chauvin, 2000; Herzer and Nowak-Lehnmann, 2006; Matthee and Naude, 2007) have defined export diversification in different ways, but the main idea is the same. In general, literature stipulates two dimensions of export diversification: (1) horizontal diversification, which means increasing the number of export products and/or the number of export destination markets (Prada-Villamizar and García-Cediel, 2016). And (2) vertical diversification, which implies a change in the composition of exports from primary products to manufactured products or the country's initiation to process and export value-added products from commodities that would previously have been exported as raw materials, i.e. it implies the degree of technological intensity of goods (Samen, 2010; Can and Gozgor, 2018) .
How to measure the Degree of Diversification/Concentration of Exports and the Degree of Technological Intensity?
According to the literature (Samen, 2010) , the most commonly used measure of concentration/diversification ratio by product and/or geographic is the Herfindhal-Hirschman Index (HHI). The HH Index is formally expressed with the following mathematical formula:
where indicates the market share of country j is the exports of country i is the total of its exports to the world (XTi). As far as the analysis is concerned, an HH Index above 18% (0.18) shows a concentrated market. Between 11% and 18%, moderately concentrated. While one that is between 0% and 10% reflects a diversified market (Durán-Lima and Álvarez, 2008).
On the other hand, in order to divide exports into different degrees of technological intensity, the most commonly used methodological classification is that offered by the Economic Commission for Latin America and the Caribbean (ECLAC) (2011). A summary of the above classification can be seen in Table 1 . Source: Own elaboration based on Lall (2000) and ECLAC (2011).
Subsequently, in order to facilitate the comparability of the degree of technological intensity, which will be a measure that summarizes the six categories of technological intensity, the Coefficient of Technological Content of Exports (CCTX) proposed by Schteingart (2015: 198) is calculated. This coefficient will range between 0 and 100 percent; where 0% represents that the exports of a given country would be entirely PP, while 100% would represent that all exports are HT. The intermediate categories shall be weighted in percentages as follows: RB, 25%; LT, 25%; MT, 75%. The category "Other products" is excluded from the weighting. In this way, the CCTX is mathematically expressed in the following way: 
Diversification of Exports and Degree of Technological Content in the EU
According to Misztal (2011) , based on an analysis of the relationship between the degree of diversification of exports and GDP per capita in the EU Member States during the years 1995-2009, he postulates that diversification/concentration of exports is one of the most important factors determining GDP per capita in the EU. In this sense, although between 1995 and 2012, the EU (as a bloc) increased its geographical diversification. There was also a slight increase in the concentration of certain types of raw materials exported by the EU. It should also be noted that the intensive margin for geographical diversification shows that the share of EU exports declined over the period 1995-2012, i.e. EU exports have been slowly replaced in some destinations by exports from other countries (Vahalík, 2015) . This decrease in the EU's intensive margin is mainly due to China's rapidly growing expansion. Kaitila (2017) argues that EU countries have typically witnessed a slow increase in their coverage of the total possible quantity of export products. It also states that in general, EU countries have become more similar over time in terms of export product coverage, which means that the value of total exports and the number of products exported are positively related. On the other hand, according to Vahalík (2015) , by 2012 the EU had a very high technological intensity compared to other economies, such as the BRICS. However, unlike several emerging countries, the values of the European Union in terms of technological intensity did decrease during that period. Also, according to Aiginger and Davies (2004) , the EU shows a constant reduction in exports of natural resource-based manufactures; this is due to the constant growth of products with a higher technological content, especially manufactures of low technological sophistication.
From this section, it can be concluded that by carrying out a brief search and to the best of our knowledge, it cannot be able to find articles that compare the degree of diversification/concentration of EU countries' exports and/or the degree of technological intensity of their exports. Nor has there been any evidence of research calculating the International Insertion Quality of the member states of this bloc. This article is Therefore, intended to contribute to this understudied area.
Methodology
First, the degree of technological intensity of exports is calculated following the ECLAC methodology, which was presented previously in this article. In order to observe its evolution within the EU, it is calculated in two different time periods, 2001-2003 and 2015-2017 . Likewise, the Coefficient of Technological Content of Exports (CCTX) is calculated using Schteingart's proposal (2015), with which it can be summarize in a single indicator the six categories of technological intensity proposed by Lall (2000) , using the formula presented beforehand. In this case, this classification takes as its base the breakdown by products of the system of Uniform Classification for International Trade (SITC), specifically, the SITC Rev.3. -3 digits (in Annex 1, you can see the categories of exports according to technological intensity established by SITC Rev.3). For data collection the source used in this work was the UN Comtrade Statistical Database.
Secondly, using the Herfindhal-Hirschman Index, the diversification/concentration of EU countries' exports by both products and markets in the same periods of the previous point is calculated, which also presents a scatter plot that allows the qualitative changes between the two reference periods to be seen in perspective. The TradeMap statistical database was used for data collection.
Finally, bearing in mind that the main objective of this work is to classify the European Union countries according to their International Insertion Quality, a first IIQ measure approximation is presented (see Figure 1) . That allows classifying through a 16 quadrants matrix each one of the EU -27 economies. Taking into consideration that this construct requires static data, in this case only the data obtained for the period 2015-2017 is used. Table 2 shows the variation in the Coefficient of Technological Content of Exports (CCTX) between the period 2001-2003 (P1) and the period 2015-2017 (P2). In addition, the average exports of these periods are represented according to the different degrees of technological intensity. Thus, a greater positive variation of the CCTX is observed in countries such as Romania, Latvia and Slovakia which have increased the technological content of their exports over 10%. For example, Romania, which in the P1 study concentrated 49.66% of its exports in low-technology products in the P2 concentrates 43.70% in medium-technology products and decreased the production of low technology products to 20.41%; this country also increased the export of high technology products by 3% with respect to the P1. Being the most exported products in the P1 clothes and accessories, while in the P2 machines, devices and electrical equipment, and their parts, recording or reproduction devices were their largest export products.
Results
Evolution of the Degree of Technological Intensity of Exports of EU-27 Countries
On the other hand, it can be seen that some countries such as Sweden, Ireland, Finland and Malta have decreased the technological content of their exports by more than 4%. Malta is the most striking case, since the variation in the technological content of their exports in the study periods is -17.82%, this is due to the considerable increase (29.19%) of exports based on natural resources in P2 with respect to P1 and the decrease in high-tech products by -22.47% in these 2 periods. Malta's most exported products in the period 2001-2003 were machinery apparatus and electrical equipment, while in P2 Malta's exports are based on mineral fuels, mineral oils and products of their distillation. Table 2 also shows that the European Union, as a whole, increased the sophistication of its exports, registering a positive variation of 0.95% in the technological intensity of its exports during the study periods, which is in accordance with what is established in the literature (Aiginger and Davies, 2004; Vahalík, 2015) . In this sense, in P2 there is an increase of 2.11% in the export of medium-technology products with respect to P1. In the same way, it can observe a decrease of -6% in the export of low technology products between both periods. In general, of the 27 economies examined, 17 of them show a positive change in their CCTX, while the other 10 economies show a negative change in this coefficient.
Evolution of the Exports Diversification of EU-27 by Products and Markets Destination
In this section, the diversification/concentration of EU countries' exports by both products and destination markets will be calculated through the HH Index, as presented previously.
Graph 1 shows the evolution of the export diversification of EU countries by product. The results obtained show that several economies have made significant progress in terms of export diversification in relation to the number of products, as argued by Kaitila (2017) , although other countries also show setbacks in this area. The comparison made between P1 and P2 shows that 14 of the 27 economies have managed to diversify their basket of exports to the world. The most notable cases are Finland, Latvia and Malta, whose index went from "moderately concentrated" to "diversified" for the first two, while Malta went from "concentrated" (0.33) to "moderately concentrated" (0.14).
On the other hand, 7 countries show a decline in terms of product diversification; the most notable cases being Cyprus, Slovakia, Greece and the Czech Republic. In the case of Greece, although in both periods it remains in the "diversified" category, in P1 its index was 0.03 while in P2 its index was 0.10, just at the limit of becoming a "moderately concentrated" category. In the cases of Cyprus, Slovakia and the Czech Republic, the three economies have gone from "diversified" to "moderately concentrated", the most worrying case being that of Cyprus, since its index in P2 is 0.16, very close to becoming a "concentrated" economy.
There are three details that need to be clarified. Firstly, 6 economies show neither improvement nor deterioration in terms of export diversification by products. Secondly, on average for all EU countries the index shows an improvement, going from 0.08 in the period 2001-2003 to 0.07 in the period 2015-2017. And thirdly, for the period 2015-2017 it can be identified 21 "diversified" countries, 6 "moderately concentrated" and none "concentrated".
In regard to the results obtained for the diversification according to destination markets, as can be seen in Graph 2, it can be argued that by comparing periods P1 and P2, 24 of the 27 economies examined (the exceptions are Denmark, Finland and Ireland, which in the 3 cases show neither improvement nor deterioration), have managed to improve their geographical diversification, as postulated by Vahalík (2015) . The most notable cases are: Cyprus, Slovakia and Hungary. In the case of Cyprus, although in P1 it was already a "diversified" economy, it has improved its geographical diversification from 0.09 to 0.05. Slovakia and Hungary went from being "moderately concentrated" to "diversified".
On this point, it is necessary to specify two aspects. The first of them, that on average, the EU countries present an improvement in geographical diversification by going from 0.09 to 0.07 The second is that of the 27 economies, only 3 (Ireland, Luxembourg and Czech Republic) present a category of "moderately concentrated" countries, while the remaining 24 economies are "diversified", although it is evident that 4 are close to being "moderately concentrated" economies, Austria and Portugal with 0.10 and Hungary and Poland with 0.09.
Table 2: Export Structure by Technological Intensity Categories and Coefficient of Technological Content of Exports (CCTX)
Source: Own elaboration based on UNComtrade data (2018).
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Source: Own elaboration based on TradeMap data (2018).
Graph 3 shows the qualitative changes that have taken place between the two reference periods, time-lapse in which 12 of the 27 economies studied have achieved greater degrees of diversification, both in terms of products and geographical destinations. Those are: Germany, Spain, France, Hungary, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Portugal and Sweden. 14 other countries show improvements in one of the two types of diversification (12 in geographical destinations, Austria, Belgium, Bulgaria, Cyprus, Croatia, Czech Republic, Estonia, Greece, Italy, Poland, Slovakia, Slovenia and 2 in products, Finland and Ireland), while the remaining country, Denmark, shows no improvement in either category, in fact shows a reduction in product diversification.
The most relevant cases are those of Latvia and Malta, as the former shows an improvement of 0.01 in its geographical diversification but an improvement of 0.08 in terms of product diversification, while Malta shows an improvement of 0.02 in its diversification by target markets and a substantial improvement of 0.19 in terms of product diversification. On the other hand, the most atypical cases are those of: Cyprus, Greece, Slovakia and the Czech Republic, whose have all improved in terms of geographical diversification, but it can also be seen that they have increased their concentration in terms of exported products.
Graph 3: Diversification of EU countries' exports by products and markets
Source Own elaboration based on TradeMap data (2018).
In summary, it can be argued that in the P2, there are 20 EU-27 countries that have the category of "diversified", both by destination markets and by products. On the other hand, it can be postulated that there are 4 economies (Cyprus, Slovakia, Hungary and Malta) that have a "diversified" category index in terms of geographical diversification, but have a "moderately concentrated" index in product diversification. And that Luxembourg is the only country among those studied which has "diversification" by product and "moderate geographical concentration". Finally, it is worth mentioning that there are 2 countries (Ireland and the Czech Republic), which present "moderate concentration" both in their diversification by products and by destination markets.
International Insertion Quality (IIQ)
At this point it should be noted that the last two sections were used to reflect the evolution of the CCTX and export diversification of the European Union countries, in order to observe if they have shown improvements between P1 and P2. However, and as is logical the greatest positive variations are presented in countries that in P1 had scarce technological sophistication or concentrated export diversification. Since for a country the higher the technological content or lower the concentration, it is more difficult to improve its indicators. Therefore, the IIQ construct "calculated" in this section, being static, does not take into consideration if there has been an improvement between the study periods. Rather classifies the EU-27 countries according to the indicators presented only in the P2, thereby establishing their "current" international trade insertion quality. Table 3 shows the classification of the IIQ of the European Union countries, using both the HH Index by destination markets and by products calculated before, and the Coefficient of Technological Content of Exports (CCTX) presented previously. Source: Own elaboration.
The rows will represent the levels of diversification/concentration (HHI) of markets (M) and products (P) of which those numbered 1 will correspond to "diversified" markets or products (IHH 0.00-0.10) and those numbered 2 will be those with a "moderately concentrated" market or product (IHH 0.11-0.18). In the absence of results corresponding to markets or "concentrated" products (HHI 0.19-1.00), a third numbering was omitted.
On the other hand, the columns correspond to the Coefficient of Technological Content of Exports (CCTX), where to facilitate the analysis although with an inevitable quota of arbitrariness, the following classification is carried out: low if it scores < 40%, medium-low if it scores between 40% -50%, medium-high if it scores between 50% -60%, and high export technological content if it is above 60%.
Thus, Table 3 shows that most EU-27 countries have diversified export markets and products (HHIM1P1) with medium-low and medium-high technological content. However, countries such as Greece and Bulgaria stand out for being in this quadrant and having products with a low-technological content. In addition, this section highlights France and Germany, which not only have diversified export markets and products, but also have a high technological intensity.
Slovakia and Hungary, however, are countries with a high technological content in their exports and with a diversified export market, but their export products are moderately concentrated. Other cases that call the attention are those of Ireland and the Czech Republic that although their exports have a high technological content, their markets and products are moderately concentrated.
Conclusions and Implications
The double aim of this research consisted, on the one hand, to present a first approximation to the International Insertion Quality (IIQ) construct. And, on the other hand, to classify the EU-27 countries, through a 16 quadrants matrix, which allows evidencing the countries that have a better quality of insertion in international trade. But also which of them should optimize their trade policies in terms of the technological sophistication of their exports and/or their diversification.
Through this research it can be conclude that at a macro level the EU-27 exports of are mostly diversified both in products and in destination markets, which shows a stability of the European Union bloc, making it attractive for investment. At a micro level, this paper concludes that just as there are countries that have improved the sophistication of their exports, such as Romania, Latvia and Slovakia, there are also economies that are showing a decline in this area, as their exports of primary products and manufactures based on the increase of natural resources, as is the case of Malta, Sweden, Ireland and Finland. This would have serious implications at the level of the productive development of these countries, since their goods, losing their technological content, become more vulnerable to economic shocks in the international market. Therefore, these countries have the task of making decisions within their trade policy to raise their levels of value-added generation. To this end, they must not only properly take advantage of the exploitation of the goods in their current export basket, endow their labor force with knowledge and skills, but must also develop or acquire new technologies.
It can also be concluded that 12 of the 27 economies show a qualitative improvement in the degree of diversification of their exports both by markets and products, however there are also cases of countries that show a high decline in this area, such as Cyprus, Slovakia and the Czech Republic. This could cause serious drawbacks, because they are dependent on income generated by the export of few products or to concentrated geographical destinations, making them more vulnerable than other economies with more diversified export baskets. In this case, countries should encourage, through their trade policies, the diversification of their export basket and/or the geographical diversification of their export goods. In the first case, it should encourage the export of "non-traditional" products, through incursion or deepening in different industries. In the second case, they should take advantage of their status as member states of the European Union, as well as establish long-term trade links with non-EU states and thus expand the destination markets for their exports.
In summary, although there are countries such as Germany and France that have a wide diversification of exports by products and markets and a high technological content, cases have also been found of countries such as Ireland and the Czech Republic, which have a high technological content but a "moderate concentration of markets and products", or cases such as Greece and Bulgaria, which have a wide geographical and goods diversification, despite the fact that their exports contain a low level of technological intensity.
In general, the results obtained make it possible to argue that economies that have a lower technological content or a "moderate concentration" geographically or by products, should establish trade policies that encourage export diversification and/or the sophistication of their exports, which could help them overcome the instability of exports, which could intensify and accelerate their economic growth. If these countries do not take these measures, they could see instability in their exports that could discourage the necessary investments in the economy by risk-averse firms, increase macroeconomic uncertainty and be detrimental to longer-term economic growth. In other words, the diversification of exports and/or the sophistication of these would stabilize export earnings in the long term, thereby also improving the quality of insertion and integration in the international trade of these nations.
